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Laurie Woodhull
Office of the Attorney General
1225 W. Washington
Phoenix, AZ 85007-2997 Docket No.  L-00000FF_-7-0134-00133

Dear Laurie,

Attached is the Arizona Department of Water Resources' response to the Arizona Corporation
Commission Utilities Division staff requested on the potential impacts of the Northern Arizona
Energy Projects (NAEP) to the water resources in Mohave County. After reviewing the
available water resource data for the Sacramento Valley Groundwater basin, the area that will be
affected by withdrawals for the NAEP, the Department has concluded that the impact of the
additional water demand from the NAEP will be insignificant.

If you have any questions regarding the memo or the data supporting the DepaMnent's
conclusions, please feel free to contact me.

Sincerely,

'®n@; O T77 ¢/)\ f

Dale Mason
Arizona C0ro0rati0n Commission

DQCKETED
JUL 27 .2007
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ARIZONA DEPARTMENT OF WATER RESOURCES

HYDROLOGY DIVISICN

MEMORANDUM

TO: Arizona  Power P lant and Transmiss ion Line  S iring Committee

THRU :

F R O M:

Fra nk P utma n, Chie f Hydrologis t/

Da le  Mason, Hydrologis t, Wate r Resources  Section

DATE: July 18, 2007

RE: Hydrologic Review of the Northern Arizona Energy Project's Power Plant
Application, Docket Number L-00000FF-07-0134-00133 .

Summa:rv

On April 26, 2007, the  Arizona  Corpora tion Commiss ion Utilitie s  Divis ion S ta ff reques ted tha t the
Arizona  De pa rtme nt of Wa te r Re source s  (ADWR) a ddre ss  the  following subje cts  re ga rding the
Northern Arizona  Energy Proj e t (NAEP) applica tion. Those  subj ects  a re : l) will the  project have  a
de trimenta l impact upon water supplies  in Mohave  County, and 2) will the  prob e t have  any impact
on wa te r supplies  for exis ting or known planned deve lopments  in Mohave  County.

The  answer to the  firs t ques tion, will the  NAEP have  a  de trimenta l impact upon wa te r supplie s  in
Mohave County, is  no. A comparison of the  expected annual volume of water used by the  NAEP to
the estimated annual recharge for the Sacramento Valley Groundwater basin indicates that the NAEP
may potentia lly have a  small impact on the  annual water budget for the  basin. A second comparison
of the  estimated tota l water use  over the  life  expectancy of the  NAEP to estimates of groundwater in
s tora ge  in the  ba s in indica te s  tha t a ny impa cts  to ove ra ll wa te r s upplie s  in the  ba s in will be
ins ignifica nt.

The answer to the  second question, will the  NAEP have an impact on water supplies  for existing or
known de ve lopme nts , is  tha t the  NAFP  will proba bly ha ve  a n ins ignifica nt impa ct on a ny such
developments . A well impact ana lysis  ofNAEP stumpage  predicts  a  maximum drawdown of l5 fee t
a t the  pumping well after 40 years of pumping a t the  maximum prob ected annual withdrawal ra te  of
270 acre-feet per year (Figure  1). A drawdown of 4 feet is  expected to occur a t approximately three-
quarters of a  mile  from the pumping well, and a  drawdown of 1 foot is  expected at approximately 6.7
mile s  from the  pumping we ll a fte r 40 ye a rs  (Figure  1). We lls  for the  Golde n Va lle y- P ha s e  l
de ve lopme nt ca n e xpe ct a dditiona l dra wdowns  of be twe e n l to 2 fe e t a fte r 40 ye a rs  due  to the
NAEP . P ropose d we lls  for the  pla nne d Golde n Va lle y - P ha se  2 de ve lopme nt ma y e xpe rie nce
a dditiona l dra wdowns  of l to 4 fe e t (Figure  1).
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In a ll cases , the  impacts  from the  NAEP would by considered insignificant. A de ta iled discussion of
the  potentia l impacts  from NAEP is  included be low.
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Estimates  of the  annual ground-water outflow from the  Sacramento Valley basin have  ranged from
less  than 500 ac-ft per year to as  much as  10,000 ac-ft per year (Gillespie , J .B. and Bentley, C.B.,
1971 , Freethey, G.W. and Anderson, T.W., 1986, Owens-Joyce, 1987, Rescore, S.J., 1991 , ADWR,
1997). Groundwa te r in Sa cra me nto Va lle y ge ne ra lly flows  to the  south, pa ra lle ling Sa cra me nto
Wash, before  turning eas t and flowing out of the  basin near Topock, Arizona . In 1997, the  ADWR
e s tima te d ground-wa te r outflow from the  S a cra me nto Va lle y ba s in to be  1,200 a c-ft pe r ye a r
(ADWR, 1997). This  e s tima te  was  based on wa te r leve l da ta , aquife r te s t re sults , and a  geologic
cross-section across Sacramento Valley' s  ground-water outflow point near Topock, Arizona. Water
levels  in wells  in the  southern part of the  Sacramento Valley basin have genera lly been steady over
the past 20 to 30 years indicating that the basin' s ground-water outflow probably has not been greatly
a ffected by s tumpage  in the  centra l pa rt of the  va lley. The re fore , the  ba s in's  outflow is  probably
equal to the  annual aquifer recharge .

The  NAEP  is  a  pe a king pla nt tha t will be  use d to supply e le ctrica l powe r during time s  of pe a k
demand and is expected to run an average 2,500 hours per year and use 160 acre-feet of water per
year. A wors t case  scenario of the  NAEP running for 5,000 hours  pe r year would result in a  wa te r
use of 270 acre-feet per year. The range of water use by the NAEP represents from 13 to 22 percent
of the  es timated annua l recharge  for the  Sacramento Valley bas in. However, the  expected NAEP
annua l wa te r use  probably fa lls  within the  range  of uncerta inty of the  ADWR recharge  es timate .

Current water use  in Sacramento Valley is  estimated a t about 2,900 ac-it per year (Tadayon, 2004,
Southwest Groundwater, 2007). Water uses consist of about 1,500 ac-ft for municipal/domestic use
and about 1,400 ac-ft of industria l purnpage . The  majority of the  industria l purnpage , about 1,200
ac-ft per year, is  for the  Griffith Power Plant. Annual his toric water use  estimates  have  ranged from
less  than 500 ac-ft per year to as  much as  6,000 ac-ft per year during the  la te  1960s and the  l970s
(Rescore , 1991, Tadayon, 2004). The  high wa te r use  during the  1960s  and 1970s  was  due  to
withdrawals for mineral extraction and processing by the  Cyprus Metals Company (Rescore , 1991 ).
In 1989 the  mine  was placed on stand-by and withdrawals  for mining have  decreased to about 300
a c-ft pe r ye a r. Future  s tumpa ge  in S a cra me nto Va lle y ma y e xce e d 30,000 a c-ft pe r ye a r if the
planned developments reach full build out, the  mine becomes active  again, and the  Mohave County
water system reaches its  maximum capacity of 4,800 ga llons per minute  (7,260 ac-ft per year) .

Estimates of the volume of groundwater in storage above 1,200 feet below land surface and available
for withdrawa l in Sacramento Va lley bas in ranges  from 2.3 to 13 million acre -fee t (Gille spie , J .B.
and Bentley, C.B., 1971 , Freethey, G.W. and Anderson, T.W., 1986, ADWR, 1994). Total water use
by the  NAEP over its  40 year life  expectancy would be  be tween 6,400 and 10,800 acre-fee t, which
represents  much less  than one  percent of the  tota l groundwater available  in s torage .

Impact to Future  Deve lopments

A well impact ana lysis  ofNAEP s tumpage  ass igned to a  s ingle  well in the  exis ting Mohave  County
We ll fie ld produce d a  ma ximum dra wdown of 15 fe e t a t the  we ll a fte r 40 ye a rs  of pumping the
maximum projected annua l withdrawa ls  of 270 acre -fee t pe r yea r (Figure  l). A drawdown off fee t
is  expected to occur a t approximate ly three-quarters  (0.75) of a  mile  from the  well, and a  drawdown
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of 1 foot is  expected a t approximate ly 6.7 miles  from the  we ll a fte r 40 yea rs  (Figure  1).

The  well impact ana lysis  indica tes  tha t the  exis ting Mohave  County well fie ld, which supplies  water
to the  county indus tria l pa rk, will be  mos t a ffected by withdrawa ls  for the  NAEP (Figure  1). Afte r
40 years the existing county wells can expect additional drawdowns of between 3 and 15 feet. Wells
supplying two major proposed deve lopments  may a lso be  s lightly a ffected by withdrawals  for the
NAEP . Wa te r supply we lls  for the  pe rmitte d Golde n Va lle y de ve lopme nt ca n e xpe ct a dditiona l
drawdowns of be tween l and 2 fee t a fte r 40 years  due  to NAEP stumpage  (Figure  l). Wells  for the
propos e d Golde n Va lle y P ha s e  2 de ve lopme nt, which is  unde r re vie w by the  ADWR, ma y
experience  additiona l drawdowns  of l to 4 fee t a fte r 40 yea rs  a t its  proposed we ll s ite s  (Figure  l).
Drawdowns of such small amounts  will probably have  an insignificant impact on the  water supplies
for these  developments.

Atta chme nts  :

Figure  1). Ma ps  showing NAEP  we ll impa ct a na lys is  a nd loca tions  of e xis ting a nd
future  deve lopments , Sacramento Valley
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